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(57) Abstract: Objective sequence data (10) which is primary sequence information on an objective protein is entered in an inter- 
action portion predicting device by the user. A secondary structure prediction simulation of the objective sequence data (10) entered 
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prediction programs (20a to 20d) for predicting the secondary structure of tlie protein from the primary sequence information on 
the protein is executed. The results (30a to 30d) of the secondary structure predictions through the secondary structure prediction 
programs (20a to 20d) are compared with one another (60). On the basis of the comparison results, the frustration of a local portion 
of the primary sequence information of the objective protein is calculated (70). From the calculated frustration of the local portion, 
the interaction portion of the objective protein is predicted (80). 
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^f^^ W-^:^K(D-^tf5t^^a!l-r^-i$fe«3t«j7'n^^9iN2 0 a~2 0 d 
tc:^ bt A;^ $:^Lfc: @ l^iB^j7='— 1 0 CD— ^^^it^^lijv^ ^ rr. I/— a 
ffi-So rrT% r^«at:rni/^A2 0 a~2 0 dtt. -^JX-t^. Chou- 
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Fa s m a n O;^?^-^^ neural network ^-fe 5 ^fe'^^ 1 i n 
ear statistics ^^V^§^^^, nearest neigh 
bor method ^ffiV^§^fe7'^ if ^fUffi bT-^«5g^M>^ 5: ^ 1/— > 

a ~ 2 0 d -^itjt^SlJI^:^ 3 0 a ~ 3 O d §ri:k^-t-5 ( 6 0 ) „ t-Jfet?"^. 
6 (6 3~6 6) o 

0) o i-^cet>t>> J;bK|g*^^e>#i^«m-r'-i5^ (6 3-6 6) 

So fE#<^r:^«5t^i!l:7'n ^J^^^i^ 2 O a ~ 2 O d f*. ^MB^iJ'It 

So 
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38 



(67) ^ms.i'pm^iiL t ^sij-r s o 



~ 2 0 d © Z:^«3t^||IJ,^:^7^^-,Jr 3 0 a ~ 3 0 d {C^-f- -S^Sft^^^riSfB 
-S'lt#5 i-^c^t?-^. -i*fe«5t^M:7»ni/^J^2 0 a'-2 0 do 
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m2icm^x:^^^yhr7-^ 3 0 0 f^. twmmA'f^umm. 1 o o tm^^>^ 

10 HI 2 iC:$S\,^X^^->:^TJ>> 2 0 0i^, ^->y hV — ^ 3 0 O LT. teSf^ 

1 0 0 ^tssf-^^^tb. mm^i^Mi^xnmmm'^±i$^mm: 

:i^X\ ^^|3i/;^7^A 2 0 0 fi, WE Bf— ^-^^AS Pf— /^^i b-C«^ 

y ^/u a 1° ^ - ^ ^ <7)'It#^a^g*5 J: T>*^ mm J: ^) ^J^fe U T 
t J: v\ ^fc. ^tPv-^T^A 200 c7)#atgf^, ^^>^y.TJ>> 2 0 0 O/n— K 

mm 10 0 o^f2^^^^§6^te:f!j^-r5 c pu^o^j^^p^ 10 2. mmmmmi^ 
^—^^1 0 4, A;t)^ai 1 2 43j;t>^/ii;o^gi 1 4{cmm^th^xmtim 

25 ^^7^— i?'-^— ;^ 1 0 6 a >'^^°^®«5tT^— 10 6c) ^^m-T 
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b !7-i^ 3 0 0 Kmmnmi^mm^thx\^^^, 

miW^v"—^^—:^ 10 6 a-^^:y^-<^Mmi^'f—i^-<—::^ 1 o 6 c) fi. m 

So 

i^e>fa'|tg|3 1 0. 6 5 ib. "f^Um^T-i^^-;^ 1 0 6 a f*. 

10 ^m^i^xh^o m 3 ^Mi§:^-7^-i5'-<-;^ 10 6a Km^^n^mm(D 

mm:A^ 6 0 %(Dm-^t^ (Dmmm^ it v. mmm^ mmT!)m^^m^iat 

n^comm^}t^]:^xmism(Dm^/h^< ■Lx-hx\^\ ^hi^. —Am-j^y^^ 



wo 03/107218 



PCT/JP03/06952 



41 



5 mmm ^mn i^tc^. $ ^ ^cm goryT^— v-a ^^mm^mw u 19 l t# 

WJSgl 0 0 t^^^y M7-^ 3 0 0 (^fctt/v-^^c^ajt^g) i:<7)^l{c: 
^fc. EI 2 tc::^oVNT. 0J«P 102 f^, OS (Operating Sys 

tern) ^co$ij»:7°i=ii/^i^, ^m(Dmimmn^^m.^vrc^x:i ^9 j>^. 

6^}-, ^mnmX:fj^l 0 2 a. -^«3t^M7^^^^^i^^fT§|Sl 0 2 b.- 
^«3t^M:^n^^A10 2c, ^aiJ^m^lfPl 0 2 d. :79x^Mx^^>^g 

^^f+^^p 1 0 2 e . tss{^ffi$i5fi^Mti3 1 0 2 f . z:mn^r^-^m^^u i o 

25 ^(D^ib. ^ mm^iAM 1 0 2 a @ S^tO^ ^-^^^^c^— <«JcK^J'If # 

A^fT$|3 1 0 2 b -^«ag«!|7°n ^^^i.t;:^bTA;t>^^Jc j; A;0 $ 
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Wi-r § - ^«5t^aiJ 17° n ^ ^ „ 

-r^^Bim^i^tm^mX^h^o ^fc. :7^;^ h I/— i/ft^tp 1 0 2 e fi, 

^7t. 'l^gS'ftffitPfiLi^SiJ^ 1 0 2 f :7^;^^ hi/— ^^ff^^^fcij; V) 
^^-efe^o iftft^if #^^§p 1 0 2 h , ~^«3t^iij7"n:^'7i>.o 

25 1^4 l^^mi 
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^-f. ms.i'^mmt.'f^mmm i o o f*. g mm^iiAti^^i 102a (Dmmi^j: 

10 •f-:7n— 5^^— 

~mn^r^—^m^^i 0 2 g{^, ^:xx^i5'W«3tx-i5'-<— ;^ 1 0 

6 c Sr^M LT @ fi^ia^ljT^- ^ i^mm $ tuT V ^ -5 ^^^^ij^f -5 (^^ 7" 5/ 7^ S B - 
1) o ;^7"5^:7"S B- 1 fe:*5V>T, gfi^SB^IjT^— i?';^^:^ i/^N-i^Klt^tT^— i$r-< 
1 0 6 c (3:^#$iXTVN§#^(Cfi, -^«3ty^-i5^^#^ 1 0 2 g f*. 
15 1^ i^^<^Mm^^T^—^--<—:^ 1 0 6 c g S^ia^iJ^"— i?^ ©H^^aty^'— :|r 

^SB-2) o 

10 6c i^&m^tixv^fj:v^-m^iz.its r.^Jkmmv'-^m^M 1 0 2 g 

j'^:bt>. z:^«3t7='^i5'^#fi3i 0 2 gfi, m^is. mmm<D^^ui:^^^^i 
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10 6a <D-m'^<Dmmmmi^mmir^ c^t^ iy:7<'s b - 4) „ ^^e*?, 

-<-;^ 10 6a 

o M.mn^ 1 0 2 b m^it. g e^ia^ijy^^-^ ^m&(Dy 

;(JDbfc«9-r^ri:Jc:J;t9, #-^«5t^i!l:7°n 1 o 2 c (DA:>^?]^^^'a^ 

1 0 2 c ^mr^^^iiL^mmmi o o(Dpsmc^^-t^yr=^ 

ov^-e, — ^«3t^SiJ:/ni/^ASimpi 0 2 bf*, 

. 1 0 2 c (Diy^ ^ ^^■^^■vh^-^mTt'f^umm^^mmMy'- 

0 6 a (DB^^(Dfa«M*i!c(c;^lft-r§ (;^^5/7°S A-4) „ 

ov^-c\ t@af^^§i5{i^^iimg 1 0 of^. "f^m'^^i^m^i o 2 d(7)^at;i 

25 J; !9 . ^pj,^^^^^^^;;^ 10 6a tCl^lft g mm^^i^-^ iZ.M^^^ 

A- 5) „ ^i!l^:^it;^§|3 1 0 2 d , 
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^=7 A^fT^P 1 0 2 b g fi^lH^Jx— ^ }e:^;;S:i-:5— Sr^#-e# 

7 A 1 0 2 c (o^dm^m^mWi^b ■^^m.-t'^o 

oVN-e. +SSf^ffltl3{4^S!l^« 1 0 0 f*. :7 ^ ;^ M/-iy 3 ^ff 1 o 2 

10 v-H :/fl-^§|5 1 0 2 e (eiJ: t9^^T$tt2»:7 7:^ b i^^-y a ^^mn^Mco—m^ 
meici^-r J: 77:^ b v-— vfh^^l 0 2 e \z.^-^yjy^ h 

20 3 :/^ff^UTti j;VN (x-^>;/:/sc- 1) „ 

^ fc. :7 ^ ;^ hi/— 3 1 0 2 e , — ^^jty"— i?' ^ ^ail^n ^ 

3 ^/t^^ar^f+^LT^ J:v^ (;^^5^^sc-2) o 

25 :^^r-^m$.\^-X%^\\ 

^fc. 37^;^ M/>-i/3 >-f-|-^§pi 0 2 e fi, WmMtWr—^^—y^ 1 0 
6 b ^#M1^-C, ^i6ftm^'|f f^^StU 1 0 2 hO^StdJ: l9^*fi$tT/fc:#z: 
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y=7:^V^ — -S^a :/0^3T%tf»bT^> {-y^T ^ O - 2>) i ^ti:t> 

mfffSif #tS^^ 1 0 2 h , #-^$J:«it^»J:7°n a i o 2 c - 

10 #^^§15 1 0 2 h . ^-^«5t^M^n A 1 0 2 c Si* cD^pt^^f i::gr^« 

^) ^f-f-^LT. ■mmm^m^y'-^^—:^ l O e b (OB'T^cD|B'li|g:^tC;^lrt-r 
15 §0 

^ce*5, ffltftSIf #gS^§|5 1 0 2 h fi, ^-i*fe«5t^M:7°n ^9 A 1 0 2 c (D 

ym^fc-^^itwijrT-n^^A 10 2c (DmmmmmL^wfm\^x^^\,^ m 
^fc. m.immnm.wMn i o 2 h #~^«at^iij:7"i=z a 1 0 2 c (d 
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stj^m 4 feiM t) . m:sLj^mmiL'f'mmm i o o j^, mmm^^'^nm i o 

-7) o t-^^:^-^. tBS^^§|3^i^Mg|S 1 0 2 f f*, M;t.f*. -feogSiit^® 

&.Ti^^mm<DmMWii^-D^^x. m 8:^^x^m 9 i^xmrni^nm-r^o 

:^mmWm. m%mT^=^/umi^^9—'^ (Mammalian Aden 
ylyl Cyclase) (PDB ID:1CJK) (:f 5a^ffl♦t-*5V^T 

Tmacj ^v^5o ) ©T^ /^ia^lJ^^:ov^T:7°13^^A l*5J:r;?2^fflv^T 

r.^mm^mi^ff^\ ^(Dr.^^mm'^nmm^&'r5\,^x^y:^hu-i^B^^(D 
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5 |R:^MB - 5 , r n ^--^ ^ 1 (DIl'^mm^Mr^^(DmmMi^MB - 6 . :7"n 
:^MMmi^:fd\^^X. y9:^hu—y3>'(Dtj-Mit^ 2oco^n ^^^^ A^s^f^ 

/O^ § CD H -e fe -5 o 

15 ll9^-*5V^TMAC^COV^T^Mb7ti:^$:«atf*^r^^femmSy (space 

fill) ^^:T|B*fe§tbTV^So f^:^^, ^ ^ h l^^i^ 3 :y(Di^^\,^^mtM 
v^-fe-e^^$ttTV^5o "^fc. llI9ie::j3V^TMAC.^=i:/:7°i/>;/i5';p^tr#§-e 
(Dm(D^:yy-<^Ml^^^mm (wireframe) JCT|E^$;^^TV^-5o IH 

rcmm<Dmmsxmch. ±w.wwm-^<Dmmi<^mm. i^fcmmm'^m<Dmmmz. 
25 ^\^^xm^(DMt^?)mm<Dmmi^xmm^fixx\^^-h(Dxh^o 
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PU (Central Processing Unit) *d j; t>'^f^C P U 

15 i^xm^mn^tL?>':fn^^M^xmm^'r^^t^^x%^ fc^v^«. u^^— 
v^i^^iy^^^^^^^-h^^a.Ttvxmm.'r^^it^-^mxh^o :fn 

mmm. 10 0 \z.mw.m\^m^'^hfi^o 

1 0 6 a WN-iJ'W^atT^-^-^-;^ 10 6c) f*, RAM. ROM^ 

^T^V^^^o;^ Mz-v'^^T^S^i^. #e^a^i>^:/f--r ^^#^i;lffiv^-5 
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SCO— tP^CG I (C ommo n Gateway Interface) % 
ytm^'f^:^^. ROM, EPROM, EE PROM, CD-ROM. 

MO. r)YDm(Dii:m:(D ^njmm(DmmmPfi ^m^^-^tf^—i^iy^^'Tj^. 

t^lF^iE^tb^ROM. RAM. HD^(D^m(D m&m(DmmMi^i ^ fcSV^ 
f*. LAN. WAN. -^^^—^^y hKi^m^tl^^iy hl7^^:t^VX-:/x^ 

^^yj>>^mm'r^^^(Dmm\Bim-^mm^(DX 5 1-. mm^^y^ ^^yj>^^%w 
^fc. ryu^yj>.j tits ^M(Dmm^m^:^mi,z.xm^^fhfcv'—i^mi 

—/U^y4-:fy]}tVX^mm]^^fl^h(D-^s OS (Operating 

sy s t em) i<ii-^m^i'h^mm(o:r^i^^yj>^tw,mvx^(Dmt^^&}^ir^ 
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*fc^ M7-i^ 3 0 Of*. mKvpm^^^mmui 0 0 tmii^^y^^TJ^ 

i^VT^^S^^/V-omi^-Sr-g-tf) -^^ CATVIH-^, IMT2 0 0 0^^, GSM 
M^l^™-^. B 1 u e t o o t Yym(Om\^mm^. PHSli^, CS. 



wo 03/107218 



PCT/JP03/06952 



52 

UW,(D^W-m'M.'=f—'^^VT>^ (Protein Data Bank)/^^^ 
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53. 



&m(DxLi^m7^r^-^Km-^^^x^u^^^^TWLm. (mmm^wim. (hom 
o) -^ta^Mi&^mm. (LUMo) ) , *5j;T>v^fc{i. ^mm^(Dmm.^^^ 

::rT% Mi^^^mM (HOMO) ^fcnm^^mm. (LUMO) (Dflit^ 
m^i-£, TfflSO^ni^'^AMOPAC 2 0 0 0 (J. J. P. 
Stewart, Fuj itsu Limited, Tokyo, Japan 

(1 9 9 9) ) #Mv^TAMl/N5/kb::^T^&#te:j: ?)w+#-rSi:^;a5-e 
(:^y^^y^S 2 1) „ 

■So 

m^^^^tf)^x^:6o 
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t-ft5o tit. m-m^^mm. (homo) j t 

Tiftte^fiM (LUMO) J (D2^(D:Lt^m'r. 

i^^p&fLjt (HOMO) ^(^^^/V-^^— ^yOS^J6^i!e)fcPtt (^i|x.{^. 2eV 
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D (K) =2 

)ik±\z.^v)^ mun(Dyx:L^^y^^Twmtmm.w\Mt^^j^^'ux\^^T^ym. 

-5 (;^-7"5/:7°s 4) o 

5 ^ce^W^^^^-t?V^aT ^ y ^BSm4K_b:7 n Vt"^ TfLatirJUfflfL^t^- 
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g 6^<^S e K<^3i:#:«3ty=- b ^IS^R ^ :7 ^ 5/ ^ y :7 b ^ 

i (Z) J; 5 t-#T ^ y ^^^^<DM^te::9-* LTV ^S5>^fL3t(^fL3t^^/^^ 

—t^T^ym^M}it:^^-^xmmKmm-r^t\^^o:^mi-i^^ma-±f^\^^^mx 
25 ^^-r6T^y^^Sofi5^:e»s?S'i4Si3{i-T?$>s-5rtgtt:^s]gv\ ^fc. ^je)^je)fc 
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^m^'^t>-^x^fh^ti(Dmm^}:hm'r^ :itx\ $ ^ icmm^±if^ :zt^^ 
*>^;^-7"A<D«^tciov>T0i I—mi s^^MUTiiegi-'So 01 

T^^l 2 0 0 i:^, M7-^ 13 0 O^iTM^-CjlftBTt^JcS^UT^^^ 
EI 1 1 Jc:*3V^T^-;/ h !7-^ 1 3 0 0 f^. ^fi«?Sttm4^«S 110 0 

20 i!:^$i5v'^-7^Ai 2 0 0 1 ^ms.i,cmmir ^m^^^ V. m^\t. 4>'^-^^ 

mi l\z.iiS\^X^W^:^TJ>>l 2 0 Of*, M7 — iJ' 1 3 OO^ifhLT. 

se«?gtt^i5'fiwm«i 10 0 tm:s,\^mm-^^. mm^\<in\.xmnn(D 

r^^P-^XT^A 1 2 0 0 WEBi^— xs^4"AS Pi^w<?^^ UTit 
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UT^ j:V\ ^fc. 1 2 O 0O#^ti{i, ^^->^y'J>.l 2 0 0 

5 HI lfc*3v^TseK^&'l4tR^^^i=^alJS«l i o of*. MWt^. 

m^f^mmm 1 1 o o <D^#:sr^ige^ji3:fij^^-f-6 c pu^(Z)^ij#pti5 1102, 

m4>'^—'7a^—:^^]^i 10 4. Atimm 1 1 2-^m;^^»i 1 1 4}^^?^ 

10 ^-7"— r^V^T^eif^^^^ifti-^wB'lttlJi 1 0 6^m^xm)^^i^x^v . :ithh^ 

i^M<Dmmmm^^\^x. ^-;/h!7-^i3o oKmm'^-mi^w^^thx\^^^o 

15 — ;^ 110 6 a:j3j;T^^ai^:^7^-i5^ 110 6b) fi. W^f^ 

rttbiampi 1 0 6(D^«^s*(D5'fe> m&Mmi^'^-i^^—:^ 1 1 o 

7^—^^—;^ 1 1 0 6 af^. --C^y^^^^^y h^l^^l^XT^±:^ir^^^(DT^ 

25 ^fc. ^aj^z^T^— 1 1 0 6 b mm^^ 1102 jj:j;sMi^mi-M-r 
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tt^P-fSL^SUSe 1 10 0 t:^-^y hX7 — ^ l 3 0 0 (^fc{*/V— ^^CQil'fB^ 

gill 2^mtimm:i 1 1 4<Dmm^ffDo ^:::t% mtimmi 1 1 4 1 u 

^) o AtlBMl 1 1 2^UT{:i. K. *5j;t>\ 

^fc. HI 1 1 ^c::^3V^T. 1102 fi, OS (Operating S 

y s t em) lj|^:7°n ^J/^^ A, ^S<75;^a^JI|I^^^J.:^ Ufc:7°a 

mm^^m^^ y^i^T^ rM\:-m\%% 1102a. 1102b. 
7jc^^^^^i5 110 2c. 1 1 0 2 d . nmwMM 1 1 0 2 e . 

{mrr 5: / mm&^%^ 1 1 0 2 f . ^s-i^fufi^MfP 1 1 0 2 g . m^i^^^/^ 
=¥-ff+^§i3i 1 0 2 h. «5g^-^^#ti3i 1 0 2 p -^m^xm^-^ 

20 ;J^■CV^6o 

:7^>'7^^TfLmf^»lfPl 1 0 2 af^. «3tx-i5^J-«^V^T® 

i3:/7"^TfL3ttt»:^^-efeSo :7n ^/-T^^Tfiillt^tP i i o 2 a 

HI 1 2 \z.7M'^ b A:iSlfei^*L)tfh»tP 1 1 0 2 i ^*te^*ft,MB+^fl3 

25 1 1 0 2 j ^#X.Tti^$tbSo 
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5 ^wmn^m (D m^it^fYW ^no yk^p^^w&^m.x & 5 „ 

*fc. 1 0 2 d(*. wn9.(Dm^\^mmmmm.w-^m^x 

^fc. 1 0 2 eft. seK^ffi<^0ifl4T$yMas%#s«# 

<^)t»t^f;iu. p^m^m.-^'^x^^^mm'^T ^ ym^mw^m^\.X'^^wim\- 

15 /m^^h ^x^mrr^mmr ^ y mmm^'m^m.x^^o 

^fc. ?gt4$i5{4^iij§i5 1 1 o 2 g imtr ^ y fft^£^^^i5 1 1 0 2 f id 

-r^?S"I4miS:^M^^T*fe5o ^Sttf 1 1 0 2 gft. mis 

20 §151 1 0 2 k 5i:#:«3t_h-eMlS'fbbT^ ^^^^itoTV^-5$|5^(Di^MT 

^ y mnm^m^-r^M^T k y ita^aiiR^p 1 1 o 2 m ^ . j: 

M^i:b^LTaiI-f-Sf^M^3Ef^i-^f^1tJ:b^f|31 1 0 2 n t ^iixT«^^ 

*yt. «3g^-i5^m#§i3i 1 0 2 pft, n^com^wo^m^f-^ ^m-m-r 
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^;Lov^T. ii^Tf-mi 4-1112 1 ^mrnvxtmicmm-r^o 
m&wfs^miLf^mmm: 1 1 o o mmv'-^mmm 1 1 o 2 p o^^a^ 

J: 19. •^•rnm(Dm^'X(D±itm^T^-^^PBB (Protein Da t 
a Bank) f£t'(Dm\iT^--^-<—:^f^}f-^^^Mn't^ 2/ S A 1 - 

1) o 

10 ov^-e. m^wmmmtL^mmm noon, mmu 1102 (Dmm\:ix v) . 

7°SBl-i) . ^-^fL^lfh^^fr^o ci^i-T?. ^^fl3tw+»^^:ov^T«. M 
rff^flf[::^AP!j 1 9 9 9#) ;^^iflc 

^5/^;^S^^^|< (^^•T'iy^^s B 1 - 2~;^'7"5/:7°s B 1 - 7) o 

20 r^^w^j x^^f^^. Mf)^^-^-r^i^xm'oM\.tm'rmm^M^o 

FC = S C f 
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^ (x^>;,:rSB 1 -4) . F(DM^^t (^^^y^SB 1- 5) , mmnm<D 

5 Bi-9) o r.tutcT. ^"^wmnw^m^mr-r^o 

wxj^mi 4j,^m^. 1 0 Of*, ;^x>;/7"sai- 

15 ci-1) . ^^^wimm^n^t. mtit\.x. #^^^m^t{;Iov^ 
mmK<^\^^xmi 7 ^tmmvxmmir^, iiii?^, ^mmmmicmf^:^iy 

KpjTm\^x\y^^m)&mwc(Dm^<D2m^^v^t>^ (:^y^y^sD 1-2) 

25 SU-a^ib^ira (:^7^iy:7"SD 1 - 3) o 

mxh^twmir^ (;^^5/rSD 1 -4) „ 
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2 Oic^■fM^^:*5V^Tfi, 5m&-d>^t£^:tV =^^y^}^^ (REWTY) Sr— 

wt/m 1 6 !9 . s e Kis^'i4§pfi^aij^g 1100 f*. z^vi^^y^^ TWim. 

10 sjSMir^miiif^^ 1 1 0 2 i ^i^xj^mi&^mmnm^ 1 1 o 2 j (Dmmic^ 
^mmm^wm (HOMO) i^^^wim.4\z^mi.. Mi&^mm. (lumo) 

fe§i3iio2b{i, 5>^fL3t2, 3. 4. 5: et.'x^^mmwim.t'^M-r^o 

15 tJ§oT. f^ffir^ ymaS^^^Ul 1 0 2 f ^^fL5t2. 3. 4. 5. 6 
T^iy^S C 1 - 2) o 

m^. mmm^f^um 1 1 o 2 g ^ / mmmm^^ 1 1 0 2 k o 
20 3) o r(Df?-!j-ef^. '-wmT^ymmmmm^^i 1 0 2kfi. ^^fLit4f*?stt 

^^ii. ^^tt^^^iij^p 1 1 0 2 g m^T ^ /mmmm^'^ 1 1 0 2 m<?? 

r^/m.nm^mu-r^ (;^^5/7°sc 1-4) „ 11121?*. f^Mr^y^a 
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'^(1 ^^t* 121 -e 6 o 
10 mtrnT-r^. 

15 ^{eioVNTHIl 9^#MUTmPJ1-§o mi 9f*. ^^*?]^^tc*5tt'5;2|s:i/^ 

^-r^ MeK^ttms^aii^Mi 1 0 Of*. fh#bfc^-^fL3t;^sgeKcoT 

20 5/:7°SFl-l) „ ;^■7"^yysCl-l}^::^V^Tf*T^yMr^O^>:^^^^^) 

5fiji^#-^i. ^^fL5i6{*M-f-#^4. 6^^mm.7nm=Fm^2. ^^wi 

25 31 8 f*i^^#-^ 3 . ^^m?! 9 f*Jg^#^ 1 . ^^m3t 1 0 4 fc'Jft 
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v^Sr^^-^fimo^^ttmi-S (;2,^5,:/s F 1 - 2) „ in 2 2 {c^-r#!l{^:*3V^ 

/Pdf— cOiffv4^i:tffL3t^iili'^i-6 i^^T^yy^S F 1 - 3) o 0 2 2 K^-tW^ 
f*^^fLal5. EO^^Nil^^ (il^#-^4) {i^-T-ilLM 6 

10 ft^i^^/v-^'— ;0Si^v>fcs?)fL3t^^>/v=¥— fi-#tP 1 1 o 2 h n^H^^nmirKir 

-So R(DfLai:::n;^/V:3f^— }C:oV^T^:i- 6 e V. E (Df L^t:I^^>/^=¥— 

fL3ta^^^/V=¥— ff^fP 1 1 0 2h{^, T 5 y St^»^^1t#i> 

15 T. (;^x5/:7's F 1 -4) . m^(D\i°—'i7U^(Dn7n.miL^i^mT^ JWBi^ 

i!UT#^-rS (^•7^5/:7"S F 1 - 5) o 

^xjm 1 4 \z.m «9 ^ 1 1 o o f*. ^tt^i^ii^iij^ij i 

20 1 0 2 g (Dmm\z.i: V) , mWT ^ ymmm(D^f)^hii^'B^m^mi^]^xm^^]^ 

E 1 - 1 ) , ^Stt^p-fi^^iy^p 1 1 0 2 g fi, i^MJ;t;^§|5 1 1 0 2 n (DmMii^J: 
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E 1 - 3) „ 

5 ??|'l4§|3fi^M^P 1 1 0 2 g ft ^ (Dm^^mi^^m t ut^SiJ-T-s 5/ s 

El -4) o ^tb{^T. ^«T^/^3^SJ:b^^a^S;|^Ti--So 

'^M^i^T % y ^^S«H is40. Glu58. Arg77. His92 "Cfe 

I n s i g h 1 1 1 \z.^^ximi^=^-^¥sM\^x^ i^^mm-^nkz-^s^^-mtA 

15 ^^^J5^UfCo ^UT. TfT|SOyni5^^7i>.MOPAC 2 0 0 0^^V^-C:ft3l'^t; 

mmn.mm^ (cosmos) €^ffiv^T^^^(^^#^#«Lfco 

bfcT 5 y m^K^El 2 3 tzi^i-^j^^-To 
20 0 2 3(c:^i-j; 5 (i::^ M»'f4c^'f^M^^cC !9 5 §©ft^ HOMO^=»b2#@ 
^cIG 1 u 5 8 i:. HOMO;0>b S^S^clH i s 4 0, LUMO^O^b 4#g 
is 92. LUMO;d^e> 3#gtc:A r g 7 7;0S^*LfCo ^1 (D 4 OOT ^ 7 ?S 

-e%6o ^nft^i^T^— i5'i:^<— ifi:UTV^;5o His40i:Glu5 
25 8;eiS^^S^fc:, Arg77tHis9 1i)^im.^mz.m< h^MX^^^ 
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T^n-/ hbfcui-efc^Sc :^mK^ir^^KT^/mnmm^-^4o. eo. so. 

4 0, 5 7, 5 8, 7 7, 9 2 i 5 OidSfe:^^ §o 

15 0 2 6\z.x\)^mn^t vxt^m^titcT ^ ymnmm^-rthhmmx^tb 

hthf:imm^!^^mf£T^ /mnm (4 0. 5 8, 7 7, 9 2) lZ.X<Mlt^VX 
V^^ (5 7«5 8iCJ£V^fc^^^:^'l4§Pfii:^oT^lJif^tbfCo ) o 

20 ^mmmx^^v ^T—^Ai^m^mi^x<m^htix\^^x. li^m^^T 
^/mmmm i s i 2, h i s 1 1 9xh^t\^^^:it-Am^'^i^um^ti 

I n s i g h 1 1 1 K^^^XT^m^^^mui^x^ ^f-wim.nm^!ii'^ts:mm 

25 Sr^^U/Co ^b-C, rfJ|RO:7"ni/^i>.MOPAC 2 0 O 0^fflV^■r:^®^b« 
WmtT&iSl. (COSMOS) SrffiV^-C^M(Oj^#^%MU/Co 
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5 bbfcllI-T?&;5o :*:|2It-^-rJ: 5t^T5:/M^S#-^l 2. 47. 11 

7. 7 6. 5 3<D#5£J^fL7t^^W=¥— (Di^V^g|3^;5S^tb5o fL3t^^> 

10 ^fc. 112 7(^^Ufc:7n^-7"^TfL31^-J;Sf^^iT^ y^aS^. HI 2 8 
*3 J: t>^|21 2 9 \z.7^ Lfc^HJl^Of L3t^^W=¥-(c j; 6f^«T 5 y 

15 #2aS-fo^f^1ti Uf^c ^U-C. *52v^^e:#iiLTV^;5^>(^^^{f 

12, 14. 1 1 9 t 3O/5Sfe;0S§„ 

1213 0 J; 9*31^15^ X^xm^^^ttT ^ ^WmmX^^-f^-hUmX^i^^ 
b:^bfc??§mci^x^/ir 5: y^aS (1 2. l l 9) ^^:J:<*^J;&bTV^-5 (14 

\t \ 2(c:^fiv^fc^s6mt4tl5fii:iMo-cflJif§:i^;^Co ) o 
20 {M(n>mM(OWm'\ 

tL-m^mmsj.^ \z. % . ±iB#wft* (omm^tWu u fdStf i^^m (Dtais 

25 SrtT 5 ^-a-^-^^Ums^ Ufc;OS. ^ S K?<g'|4M]L«J^g 110 0^ OTJttf* 
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10 /^^V\ 

fcl'tii:M<D—^\^^, CPU (Central Processing Uni 
t ) :id^XJ^m^CPUKXm^Mn^tl^yx:i ^^9J>>KXm^'t^ ^it^^X^. 

-f-f-^t^ip, ROM^fcfiHDJ'^i^OlS'Il^l 1 0 6/^if^^:^^^ OS (Ope 
rating System) tWiWiVX C F Ul^-^^^-^x.. ^m^M^ff 

RAMm^^—h^^n^:iti:i^oxmn^ti^. cpjjtwbmi^xm 

§|5fi«iJi^g 110 0 i;i>^U-C{£#(D^.5/ hr7 — i^lSOO ^^LT^^$;Jx 
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%M%rf^:^^^ ROM. EPROM, EE PROM, CD — ROM, 

MO, DVD#(D'fi^cQ rBrig>ffi<DW^f2^j ^m^>yf^'~'^''yy^'rJ^ 

{iHl^iK^tL^ROM, RAM, HD#(D>e^(^ r@^ffi(7)#>3g^#:j , fe;5V^ 
f^, LAN, WAN, -Y^^^-^^y bJclft^§;rt§^-/ bi7 — i5^^^L-C:7°n 

10 — /V^^-ry^^ y bT^t^«^$^x6%(D^, OS (Operating 

15 IBlt^ 110 6 Jc*S-;^$tb5€-fficoy^— (mBW:miS:v^—^-<— 
1 1 0 6 a:^^nmm^^f—^ l l O e b) f^, ram, ROMm<D?^^ 

20 m^-^W^-t^o 

!7— ^-^c^'lfMai^^^-^'lt^g^a^BJ-y'y v'i?^^'^:^-^^ 

25 ItJ^b-rt) J:v\ 

$ s&«^tt$i3^«ijas« 110 0 coi^m • m-^(D^m'mmnm7^ 
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Mao— §|5^CGI (Common Gateway Interface) 
^>iy M7-i^ 1 3 0 Ott. S S K?&tt^^^tiJiS« 1 10 0 ir^^^PiX 

:^-7^A 1 2 0 0 t^^n:Eicmm'r^mm^mv. mx.\^. ^>^^-^>iy 

h^^-;/ h-^. LAN (^m:/Mm(DM:)f^^l^) van^. ^^y=i 
i.T'rn^/y^i:s>^/v(DM:)o^^t^) CATVli4»> I MT 2 o 0 o:;^^, 

^^m^^. w^n^m^. b i u e t o o t \im(om'm^mm^. phsih^, 
cs. Bs^fcf^ I sDB^<D^aafi^^cD5•fev^•rtt;a^^-g•A/-t?^> iv^ 

f\^^--\z.m-^\^x^mm.'^m.-^tM^mm^if-^)^^^ Y(Dm^tu^hf^-^r 
%jmm^^^m\'r^(DX\ mmm\i^}im^^x\^-^^:^^n\m^m^-^Mm 
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20 — ^^:R#b. :^#bfc«JtT^^-^5'^e:^<5v^TMeK^fcf*^feffi«'ft/Ky-<:7° 
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^fefeis J;;n.f^\ ^^fL3ttf^tc::fev^T. ii;^T<^ 3 0(Dff#^f|= 
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HI 3 2 K:iSV^X^-^y h V — ^ 2 3 0 0 fi, ^ >'^^^®t@Sf^ffi'ltlR^liaig 
2 10 0 irr^^^Pi/J^^A 2 2 0 0^ ^t@S{C^ig-r SM^^ -ryx-fi. ^ 

0 3 2(cl*DV^T^^§|5i/;^■7"A 2 2 0 0 M7 — 2 3 0 0 ^i^hUT. 

^^^^°^K^l^j^ffi'lf$g^sl^g2 10 0 hm'mz.m^^^. mmm^-n\^x 

^l^l-e, ^tPiX^-T^J^ 2 2 0 0 WEBf-w^^AS Pi^w^^^^i: UT=» 
UT^>J:V\ ^t|3v';^7^A2 2 0 0<D^mmn. 2 2 0 0 

HIS 2^c:^ov^T^vx■?^^M^^■^ffl'lf#^a^g2 i o o«. mmm^. ^ 
>'^-^^w^is:fpmmmmmmn2 i ooa^^i^^mmm^pm-t^cpumo) 
mm^\i2 10 2, aftiHii^#tcs^$;^x^/k— i^r^c^igff^g (m^iir-r) 
^m^th^mmmm^ ^^^—y" ^—y^^2 1 0 4. xtsmm.2 1 1 2^m;o^ 

1 1 4Jz:^^$;rbSAtB;^$iJ^-r >'t^-:7:i.— ;5^$|5 2 10 8, ^^U^ ^ 

m<Dy'—^^—:^-^'T—y^/i^f^}£^WiH^m^'mu2 1 o Q^m^xmj^^th 
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a-ft Wig i^mm $ v ^ ^ „ 

5 mv'-i^-<—:^ 2 10 6a *3 J;t>*fea^:^7= — 2106b) H^y^V 

rtbe>tB'i«ifp 2 10 6 (D^m^mm(D ^-h. i^ ^^^^i^wmj^f'—^^^—:^ 2 
io6af*, ^>'^-^i!^M<DT% ymmmmm i—^mmv'—^) ^^i^m^^ 

f^T^-^^—^X-h^o <^'^^-^^Mm^r—i^^—:^2 1 0 6 afi. 41^^ — 

^fcs mm^M:^—^ 2 1 0 6 b f^. mm^^T^-^i:imi-^m$m^w^ 
-r 6 ^mM^y"- ^ i^m^!^x s o 

w^nKi¥F^-mnmmmm:2 ioo^^>5/M7— ^2300 (^fcf*/i— t^^^cD 
-:^^2 1 0 4«. m<Di^mtmmmm^^vxv'—'^^mmir^m-m^^ir 

So 

^fc. HIS 2i<iioV^x. xmtiMm4>'^—ya^—:^^2 1 0 8fi, A:bm 
«2 1 1 2-^tti;^^g2 1 1 4(D$IJ^Srff 5o ^L^lt?. mtimm2 1 1 4 ^ U 

i^^T^c^ov^Tf^tB;^i^g2 1 1 4^^=-^ ti^xmmir^m^t^h 
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^fc. 0 3 2{^:*3V^T. Mm^2 102 OS (Operating S 

y s t em) ^(D»:/n ^mco^mmwm^m^vfc^u j>.^ 
mmff—'^mmi2. i o 2 a. mmmmm-^^i^. 102b. 

7j<S#^|f|5 2 10 2c. #«t@aitffi§|5{4#^§P2 1 0 2 d. ^@2i'^ffi^|5fi# 
^t|52 1 0 2 e. *5j:-a?, ^@2{^ffl^?giJ^2 1 0 2 f ^^X.■C«^$nTV^6„ 
10 ^:c0 5t>. ^aty^— ^57^#^2 1 0 2 afi. ^iSf1sffii-§»(D^ ^-^n^^K 

^2 1 0 2 bf*, mmy^-^ws^m^xm^vrmmv'-^ic^i}^^x. 
15 ^mxh^o 

*fc. i^7X®#^tP2 1 0 2 eft. «3t7=-t5?lX#^^f^T^#Ufc«3t7=^^ 

io2d{t. mrnv'-^^m^^micxm^vtcmm^-^K^ox. -^Amm 

t@Sf^ffim4#^§|3 2 1 0 2 eft. ^^^MS#^^^(c:T#® 
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tB5:{^^«j$i5 2 1 0 2 f ms.imm±^'M^m^x^m^titc 

(c:ov^T> i^Ttc|g|3 3~|1I4 2^^m\.xmMi^mmir^, 

i5^://N°^aigSj^ffi'|f#^a^M2 1 0 tt^tT"— ^m#$15 2 10 2a 

(Dmm\^X «9 . i5^>'/~^^K«3t7^-i?-<-^ 2 10 6a ^f^um\^->^TJ>> 2 
2 0 OC^^^^T^— (^Jx.fi. PDB (Protein Data B 
ank) f^tl Xz.r^'^'^X.X. liSitffii-^^ifcfT)^ ^-/n-^R©— ^«^it7=' 

^^^#-rs (;^7"5':7"SA2- 1) o m:\ 
ov^-t?. ^iy^^'^mM'K*(^n'^m^m^W2. i o of*, ^■^^^(ommff— 
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iSliSfc 1 ( "N umerical Calculation of Mol 
ecular Surface Area. I. Assessment 
10. of Errots"A. A. Bliznyuk and J.E. G 
ready, J. Comput. Chem, , 1 7, 962—969 (1 
9 9 6 ) . ) XBi 2 ("Numerical Calculation 
of Molecular Surface Area. II. Asses 
sment of Errots"A. A. Bliznyuk and J. 
15 E. Gready, J. Comput. Chem. , 17, 970 — 975 
(1 9 9 6) . ) ^c:||^$;^^/c:^?i^J^V^Tt J:V\ 

ov^T\ mm^mm'-w^^]^ 2 1 o 2 bf^. #as(cov^T. m^i^m0.^<D 
mmmmmms, ,,,,,, ^wY^-t^ (:^^^y^sB2-2) „ 

20 mmm s isolated t . m-^i^mmm<7:>mmmm^m s ©^^^tf ^ (;^ 

mm 3 3\cmv. ^ ^^^■<^Km:s:i'fm^\mmmmw: 2 1 0 0 f*. m7Km<^ 

2 10 2c COm^KX <9 . HI 3 5 ^fflV^Tm3zi^-r^ X 5 ^Ki^^mT^ 

— ^If^bj^7lc®^#^i-^ (;^7^rx-:7's A2- 3) „ ^il^f^. r5:ymas 
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ri:T% m7km^'^mm(Dmm\<i-D\^^xm3 B^mmhxmmi'^o bis 5 

(;^-7^>y:7's c 2- 1) , 

^ S hydrophobic S hydrophobicA ~^ S hydrophobicB ^ HydrophobicAB * ' '^^1 

A Shydrophobicf*i^7j<ffi<7)«ii>ft-e$>«9. ShydrophcbicAfii^^i/^^'^WA 

mxh 'o . s hydrophobicAB i-i^ « A ti^>'^-<^WB ^m^i^^^m^ i^tcm 

15 CDj^7k®©ffi«T?$?^„ 

. ^ LT. i^7Kffi#^§|5 2 1 0 2 c fi. 2 J: «9 J*7jct4^@2fpffi3^^vV^^ 
hydrophobic ^f+#-r^ (SC2-2) o 



20 



E hydrophobic— k X A S hydrophobic * * * ^3^12 

^r-C, k = 24ca 1/mo 1 • A'-^feS 



(## "Quantification of the hydrophob 
ic interaction by simulations of th 
25 e aggregation of small hydrophobic 
solutions in watar T. M. Raschke, J 

Tsai and M. Levitt, PNAS, 9 8, 5 9 6 5 — 5 
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9 6 9 (2 0 0 1) ) o 

^LT. m7mwm.m2 i o 2 c 'f^^^^tcmm^mx.^m7Kmwf 

2-3) o :itncXs m7km^mmm7!)mTi-^o 
nxim 3 3 (CM "9 . ^ «^@sj^ffl'if fg^s^M 2 1 0 0 mmms. 
Y^m^m^'^^ 2 1 0 2 d (Dmmi^x «9 . 0 3 e ^m^^xWi^-r^ x 5 (c, 

^-fs ^S*@Sf^^m4#^§f5 2 10 2 df4. ^^Stcj; ?)^a«^cov^T 



m^w^mxh ^ . ^^^^^<Dmmm^xx^-f:t>^ti.x^m\.x\^^^mi. 
m(Dm:s:im^m^m±ic^^^mm^m<^txmsJLi.x\^^^o ^ti^x, 

SOT 3 3}3:M'9. ^ WN°:i^Kt@S^^ffitf#^3S^fi2 1 0 ^SSj^ffi 

2 1 0 2 e (^MJ^iJ: f9 . HI 3 7 ^^v^T#^i-§ J; 5 ^3^^ 
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hydrophobic 

^'M.mdmm.^m^^mtL-^^'m'^ (;^7^5/:/se2-3) „ ^@ 

J;«9tBSI'^>^§|5{i^#^t-^ (;^7^5/:7'sF 2-1) „ 

oV^l?, ^@Sf^^^S!l^2 1 0 2 f #1ti?^>'^^°^5^®^^§|3 2 1 0 2 g© 
:7° S F 2 - 3 ) o 

mmm i ] 
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1 f*. i^ly^-^^Mt UT TbarnaseJ t FbarstarJ t^^\/^X 

11 3 9 ^ >'^<^ Kmm'fmmn^mmn 1 0 0 mmmmw^^ 1 

5 0 2b (DmMi^X 9. barnase — barstar ^-^i^OW^M^K^ 
barnase ^CoV^•r#r 5 7 ^^Sfeld^^^filfeS^CO^ A S ^ff 
^bfcMaia-trfeSo ^mt-^-f-J: barnase O— ^«5t<Z) 5 

3 8#g, 5 9#@, 8 3#B, *5j;-a^\ 1 0 2 # i (DT 5: / ^BS<50^ A S 
^S;^^ <^ barnase f^i (JO^P-f^-t? b a r s t a r i:tg2f^ffi b'CV^Si 
10 ^;$Sit#;g-T:^^ 

1 0 2 c<Z)^at-J: !9 . b a r n a s e¥#:0|g^=P3t}cS-:5t, barna 

xh^o T^HK-^-f-J; 5 8 2#g (DT 5: y m^^<^i^7j<tsait^^^v^^^ 

i|t^t|5 1 0 2 d j; f9> barnase ^Pf<D'^^Bm^K&-5^^ h a 

r n a s e ^^oV^T#T 5; / ^^S^^el^«t@a#ffi^^W:3i^-^f^^ bfc^ 

^fc. 0 4 2{*. ^ mns.i'fmmmnmiW:! o o^o^ mmmm'w 

^§15 10 2b CD^Slc: j;l9> barnase-barstar Ig-a-ft^^DJ^^a* 
5ti-S<5^, barstar ^;Io^^T#r 5: / A 
25 S ^t+^b/c^3S0-efeSo :*:0t^^i-j; 5 (ei, b a r s t a r 

30#S, 36«S. 40#g, 45#g. 47#g. 77# 



wo 03/107218 



PCT/JP03/06952 



Wi(DT ^ ym^&<Dm^ Si^i^^ < . b a r s t a r cD§|5^-t? b a r n a 

s e t^:s:j^mi.x\^^^ :l tibm^x-^ 

10 2c (DM-Sie: j; V . barstar ^i^(DWMiWM^&-^% . b a r s t 

1 0 2 d O^Si- ct barstar ¥-#^05^^«5t}-S-^# , b a 
10 r s t a r }3:oV^-C=^T^/^«#t3:#m+@afFffi:3i;^>/k3f^-^tf^L-fc^ 
aiElTfc^o ;*:|l|Je:^t-ct 35#S. 39#@. 5 8#g. 65#g. 

^^^i^K^BSj^ffi'lf 10 0}*. tsa^^ffl'f'^ffl^Mi^^tP 10 2 

15 e (DmmKX 134 0. 04 1 iZ^ir^^{C&-^\,^X. b a r n a s e (Clo 

20 *fc. i5^i/^^i5^«tBSf^ffl'lf#M^*l 0 0}*. t@Sj^ffi{tffi$|5|i#^f|5 1 
0 2 e (D^ilkmKX 19 s HI 4 3 . HI 4 4 iZ^-f-^^iZ&^V^X . barstar 
}C0V>-rf4 3 0#g. 3 5#@. 3 9#g. 5 8#g. 6 5#@. 7 7#g. 
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2 it. ^^^^-^^Wt UTR ibonuclease t^(0 Inhibitor 

m 4 5 ^ i^^-^^mw^^-mi^M^m i o o t)^. i 

5 0 2 b (D^WiZ.^ Ribonuclease-inhibitor ^-^{2^ 
(Dl^^mikKm-^^ . Ribonuclease {^:oV^T^r ^ 7 

w-^Wkmm(DmL s^t\w\^f^mmmx^^o :¥-m\^^-ri:.D\^. r i b o 

nu c 1 e a s e (^)— 5 "^^ 3 Qmn<DT ^ ymBi^<D^L 

<. Ribonuclease it^KD'^^tLX: i n h i b i tor irtBEf^ffl U 

10 x^^^^ttm'Mx^^, 

^/Cs 1114 6{^. ^ ^^y^'^ mM'S.^m'^U^MmUl 0 Qf)^. i^7kffi#^$|5 
10 2c (0^m.\Z.X. Ribonucleas e ##:cO|t^«5tlc:S-^^ , 

Ribonuclease (^lOV^T^T^ / gt^S^f-iEi^?^'!-*^^^^^^^^^/^ 

#^t|5 1 0 2 d (OmMKii Ribonuclease 

Ribonuclease (cloV^T^T 5 7 ^0S#l;i^«tS5:f^>ffi^ 

*fc. 1114 8 i^^'^-^i^w+ssijtffi'itfR^a^gi 0 o;$s, mmmmms^ 

10 2b (Z)^® tz: Ribonuclease-inhibitor 
m-^^(D'^^mmzm-^% . l nh i b l t o r}^:oV^-C#T5:/maS#^C. 

25 mmi^m'mm<Dm^ s ^fh^bfc^sm-efc^So fflt^i^i-j: 5 f^:. i n h i 

b i t o r (D—dzm^(D ^ib. 4 3 S^B <DT ^ y mB&<D^^ S t^:k^ < , 
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inhibitor it^cDmi-X-R ibonuclease t^Wfm L-TV^ 

10 2c (D^m^J: V). inhibitor mt(D'f^^smmcm-:5^ ^ i n h 

5 i b i t o r {-■oV^T#T^ y^aSfefc:i»7ktttS2f^^az^/lxdf^^ff-^l^ 

1 0 2 d (Dmmc^ «9 . inhibitor , 
10 inhibitor J-oVNT#T^ y^aXfeJ;i^«^gSf^^cn^./lx:3fiw_;|,||. 

^^^~^°^^*es:ft^'if$RMs«i 0 o(i, mKimimmmMUl o 2 

15 e(D^S{Cj:i9. 1114 6. m4 7K^'rm^icm-5\,^X. Ri bonuc 1 e 
a s e J;ioVNTft 7 # @ , J; t/. 3 9 ^ ^ T ^ / mmmm^tmS. 

mm:s.i^mmn^mmw: loon. 102 e (D^mic 

m4 9^ m5 0 {C^'tm^i<^£-5\,^X. inhibitor (CoV^T{4 

4 3 3mn(DT ^ ymmmmmms.immmm^LXh^ ti^^-t^o rc^r 
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mm:2 1 0 0 tmmi^xmm^ti^^y^Ti^hm^:^^h(Dm^K)^.]^xm 
^<Dfiimi^^^mM^y4T>^hmm^Mi!ii'r^^^\cmi^i^xh 

vxmmvrcmm(D^^-^fcit—^^^mm\cff^^thx^. ^ 
mm^<:>^^xi^. wm-r^m^^m^x^iiMi^^'^ir^ ^ t t^^x^ 60 
^^miWrnm. Wi<^mmn2 1 0 2^^:-c^T^cCt?;^^§#^«tfe^-ov^T^*. 

(^r^^P^fdft-fi^cO— |f|3^, CPU (Central Processing 
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5 So 

i-jfet?t>. ROM^fc}*HD?^^^(D|S'|l$|52 1 0 e^fciflCfi, OS (Ope 
rating System) tWiWiVX C P UK^^^-^K., ^M^M^ff 
5 tii^(D=x>'\i°^ — ^^r2^'^J>,timM^tlX\^^:6. :L(D=xl^\f^ — ^:fu^^ 

^i^f*. -RAMmi^^—v^th^::itKx^xmn^^. cpu tmmi^xM 

^w^m'Wm.^mmw:2 100 t^>tbTf£#(©^^:y m7— 2300 ^^i.x 
^B^thfcr^v^—y3>'^r:i^9J>>-v—^<Kmm^tix%x<. -i^^mi^it^ 

y(M^T^4^^. ROM. EPROM, EE PROM, CD-ROM, 

MO. DVD^(D{£^o ^^mm<D!^mmw^i ^m^^-t-o.— ^v-;?!;-7^-i>. 

(eil^j^^ttSROM. RAM. HD^(D^M(D mMP^<Dmmmi^i > fcSV> 
LAN. WAN. -r^-^— h(^f^^$:ixS^>>y b!7 — iJ^^i/hb-CrT^n 

25 — /I^^^-r:/'^ y ^ LT^t5:«^^tl.§*>(7)^. OS (Operating 

sy s t em) \z.i-^m-^fh^mm<D^^ ':fv j>>tmWi\^x^(Dmt^^m^-r^ 
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X 2 10 6a :i3^Xf^mi^^'r — i^ 2106b) fi. RAM. ROM^cD 

< ^ |F|55:CG I (C ommo n Gateway Inter 

face) Sf^V^T^mbTt) J;V\ 

^tc. ^-^-y yv — -^ 2 3 0 Of*. ^:/^^°^KtiS^t>^'If#^S^S2 10 0 
ii^|f|5v;^-7"i.2 2 0 0 tSrffiSfc^^i-^ati^^L. -B^Ox.}!. -r^-^J^-^^ 
5^ b-^^ -f >' h^^-jy LAN (:#7^/MJ^CD35f:^^^?>) VAN^. 

^^yn>-aiftlB^. <2^^mMig (T:hn^V^'v^i?'/V-©25?;^^-a-tf) 

{r^xi^/^^J'^;V(0-mS^'^ts) CATV^^. IMT2 0 0 

0 G s m;^^^ fcf*PDC/PDC-p ^^#<^^^lHia^m,«/^^ 

h 3^^,111^. Iffi^^B^miB^. B 1 u e t o o t h^(59BB'ftli^lH^s P 
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^^o^^^c#^-rS ^ 1)^X% S ^ i/^N'i^TOSftjlff ^ 

'^^L^^:ov^■rs tss^j^-f-^^i^iaotD— ^i^— ^^ia^J^-g•^p— 
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20 ?i;0^^$>6o 

1) i«5£fh»^fe 

25 «<^l£#:=P5ttc*5tt§^^±(7)jgg||f*i^;^TO^-T?M#<3it'5^ t;$s-e#-5o 



r 



= k d"(0<n<l) 
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::r-er «^^i_h(^jggit, dmm±(Dmm. y:mmmmx^h^o -^^^^ 

T>^n0^m, M;tf^. PDB (Protein Data Bank) f£t'<D 

xv\ :i:lx\ nfi, o-^-ixh^-^K 0*b<f^, o. 5~o. exh^o 

^fc. k«2. 8A~4. SAXh^iiK ^^U<«, 3. 3A~4. SAT* 
V^S^i:(c:J; 19. lE^^^ci^^OT ^ / S^aSracD^^liKDEgH^^j^S^feT- 
yj, zj) t-r^t, OT(OJ:5l-th^-r^::.^;0SX'#6„ 

Rxj^= ( X, - Xj ) 2 + ( - y J ) 2 

25 + ( 2 ^ _ 2 J ) 2 

R > 0) 
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m^f^^mii^^^^ mTLU. mm^^^^-f^y-y^^^^^:^! (c. oi 

bas, P. Jambeck^ :t'74 V ^ ' Z^^^y'-^:^ 2 0 0 2^) ^ if 

mmi^T^ym (^^/i^^^^m. T:^^<'7^:ym) com^^-i. ^ti&.^<D 
±i^mmmm^micvxm^<Dm'?-ih^wYn^m\^x v^r^ /mmm<Dmm 
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94 

rintroduction to Computational Chem 
istryj (Frank Jensen^ John Wiley & S 

o n s %fc 1 9 9 9^) /feifT'mPJ!$ttTV^§, ^l^tl^. I^l^mtl^. ^ 

t^h(D^m^U^\^\ mz.hF r a gme n t MOm (Chemical 
Physics Letters, Volume 336, Issues 1 
— 2, 9 March 2 0 0 1, Pages 1 6 3 — 1 7 0) ^ffiV^Sr 

^mf)^:^>i)^^-A^. "f^mmmtmy^^ t-^mw^H^o 

15 E,„,,i= 1/2 SSq^qj/ r 

( i > j f^^T ^ y m^&(Di£M(DT ^ / i not j ) 

20 mas i i T ^ /@^a* j t (D^m±(Dmmxh^o 

:^^i^^^:)jmm&<D^mt}:t^uxn^ikM:dm^x{p'fj:\^-^tc^. m^m 

3-3) o 
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E interaction (N) = q„Eqj/r 

E total = 1 / 2 S E interaction (N) 

-Etotaif-ti^f^o ■ 
m-efc^o 

^U^ir:^ (;^-r5/7"SB 3- 1) o |1|5 7«. mWc(DT^ 

^Kiic^i2Egi^^ig-t-5 (:^7"5/7°sB 3- 2) o ^m±<Dmm<D^ 
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5 

10 115 8 m^n^(Dmit^mn't^mx-h^o s\z.7^-ri:o 

15 ■7°S B 3 - 3) o 



r = k d"(0<n<l) 



^^-t?r f^^^i_h(Dmsi. dnum^mmt. k«j;bM^#:-t?fe^o ^.^-e. 

20 nf^ o~l -eS)^;OS, $f^b< 0. 5~o. 6-e$>§„ :^fc, kfi2. 8 
A~4. 8At?$>>5^S, ^^U<«. 3. 3A~4. 3A-T?fe;5o 9 . iB 

25 tl^X^^o 
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ct 5 f^ilx-f^^ rintroduction to Computatio 
nal ChemistryJ (Frank Jensen^ John W 
iley & Sons %l: 1 9 9 9 /.C if-ef£5a $ixTV^5 , ji^^ti^. 

^^Cj;o-CS3i^.et>(^^3l-<«^^V^o ft!l(c:>b-b3Zl!Ufcj; 5^^:. Fragmen 
t MO^ (Chemical Physics Letters, Volu 
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me 336, Issues 1 — 2, 9 March 2001, Page 
s 1 6 3- 1 7 0) ^m^^^:it1,<l^'0=^T^ymm&<D::r.:^^/U^—^^^ 

Etotai= 1/2 SEq^qj/ r 
(i. j f:±^T5: /@^aScoft#CDT5: i not j) 

10 

i (^^|3^«?^-t?fe 19 . ci,\rr%/ mas j . r ij ^ y 

20 \.iy:^v-j>.mm 

S«3 1 0 0 iaM'ltfR#te:Mi-§;J1-^7^'-c5'-<— ;^-^:^^^nv?— ;^|^^(^ 
25 i51>f|37"n:^'^A^^«#^-t- ^i51.t|5iy^7^J»3 2 0 0 ^ Sr. s/ M7 — 3 3 0 

0 ^^^^UT^l'^B^tfe(^:^^UT«J?ic$ttTv^^o 
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in 5 3 {^:*?v^T-t> 5^ b r7-^ 3 3 0 0 fi. m-^miL^mmm s i o o ^^^p 

0 5 3^^:*5V^T^^1^|f|3^^;^xA3 2 0 0 fj;. M7-^ 3 3 0 0 ^SriO^UT. 

5 l^^^pfiL^M^* 3 10 0 ^^gsi^i^i^-^tb^ LTT ^ y mia^O'lf 

i^lf|5iy;^-7^j^3 2 0 ofi, web^-w^^as pf— bT« 

U-rfej;V\ ^f^, ^§|3v/^'7^A3 2 0 0c7)#Mt^{i, i^§|5v-;^7"A3 2 0 0 

1215 sKm^x^^^m^L^wmms i o of*. mmmi<i. i^-a^tpii^^'j^s 
15 3 1 0 0 (D^i^:tmmm\zLum-t^ c p um(Dmm^ 3102. iift ini^^t^ 

rc-^§i5 3 10 4. Atimm3 1 1 2^mtimm:3 1 1 AKmm^th^Amti 
UT. M7— 3 3 0 oKmit^mKmm^thxv^^, 

fB'|t§|3 3 1 0 6i^^^^n^^M(DT^^i^-^—y^^T—y^/l^ (T^y^iB^lJ 
^_^^_;^3 Q g a ^mm^^y T ^ 71^ 3 1 0 6 g) fi, H^y^^^^i^^ 
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i:tb6>iB'ii§R 3 10 6 (D^mj^^m(D 5 1?. r ^ /mmmT^—^^—^ 3 1 
0 6 a T ^ ymnm^^m^tcT'—^^—^x-h^o r % jmwMf—'^ 

1 0 6 af:i, Ai^'^—^'-v h^^^UTTi^-fe;^-r^i$1^$|3<DT^ym 

■^fc. Sew«5t7=^— iJ'^— ;^ 3 1 0 6 b f^, ^UW.(D^LmMW\M%^^W^ 
bfc7='-i5r-<-;^-t?fc§„ se««3t'r-i5^-<-;=^3 1 0 6 bf*. ^^-ijr-^. 

7^^— ^ ;^ o T t> ct V \ 

i5':7T'f/i-3 1 0 6 c f*, yM^IJ{^:^^i^;5#T5 7 

20 . 

^fc. It-a^^r^^tx — i5':7 7'.l'/V3 1 0 6 f f*, ^^O^S^Oit-a^^r^ag 
^fc. !^S^:^:7T-f/^3 1 0 6 I§^^|5f4^iim« 3 1 0 0fcJ;5==S- 

25 ^fc. HIS 3}^:^oV^■r. iimM^'f ^'iJ'— :7rc— ;:^|fl3 3 1 0 4{*. m^^^ 
^MiS«3 10 0 hr7— 3 3 0 0 {^tt.n.;v—'^m(om.\tMW) t(D 
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g3 1 1 2-^mtimm.3 1 1 4(Dmm^n^o m^mms n 4tv 

^) o ^/c. A;^^«3 1 1 2iUTf*. =35^— ^—K. -^'i^;:^, *Dj:tJ«. -^-^ 

10 m 5 3 ^^:*5V^T. 0J»^ 3102}^. OS (Operating S 

y s t em) #C9fi!iJt^py°n ^^"^ A, ^ffiO^S^JIi^^^^^ bfc7°n i^^^^ A, 

fe:j;i9. «^0^S^^fT^§fcd60'|f#^®^ff 5o $iJ«|3 3 1 0 2 . m 

tm±m-. T^ymMmr^-^mms 102a. ^p^mit^^^u 3 102 

15 b . 3 10 2c, a:^./l-^-Wf#^ 3 1 0 2 d . f^MT ^ /Mmm 

3 1 0 2 8. li-a-I^^^Jiti^^^P 3 1 0 2 f . rn^^'./I^d^— :ft/J>fbt|5 310 
2 g. It-^f^ffix-^:5l#§|5 3 1 0 2 h. ;|g-^f|Sf]z:^S!|§|5 3 1 0 2 i . ^^XJ^, 
W-^m^im^m^3 1 0 2 j ^#;t-C«^$;^^TV^5o 

r $ y^ia^jx— ^^#^133 1 0 2 a f*. efi^osew^f^^^ 

25 ^#^^T?fcSo 
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m(DKo^ra_h(Dmgt^, m.-^^m^^)^^m^^^ ^i^\^ttM.'^w-<otL^ 
1 0 2 b tt. in 5 4 tci^-r J: 5 i*3£ff#§p 3 10 2k, w^f—'^nm^ 

^^3 10 2m. ^^n^ ^/^^^'-i^ai^T'-^flJffifh^^S 1 O 2n5r^l 
:tT«^$|xTVN5o ^rT% ^^5if^-^§|3 3 1 0 2 k iSaSI+»¥^^'*{c J: ^ 

M:dSito«?^^^:^-r^m#^^^^, it^cors: y®^iH^ijy=— iS'tz:-^^;^. 

ff»^^-C$>-5o St#$|S 3102df*. 055 {JL^-f-ct 5 

^^■tW^— ^§15 3 1 0 2 p. 43 J; 15. tSS'f^ffl^^Vl-=ar— tf^t|5 3 10 2 

q Sf#^T«;5K$tb§, ^::i^^^/V=3r— ft »f|3 3 1 0 2 p f^. SfiKcD 
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^fc. ^ y ^^S^^gP 3 1 0 2 e fi, ^^/V^^— fh^^^JClj; t) tf 

^fc. /^^tg^i^M*^§|3 3 1 0 2 j ^TCDil§^{iM^c:oV^T^^>/^^* 
25 [i/;^7^iNCC)^S] 
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15 ^-r, ,^'a^§|5{4i^M^® 3 1 0 0 T ^ y ^iH^fj7=-i5^^#$P 3 10 2a 

CO^aiC J; 19, Genbank t^(D^^^-yy^T 3 2 0 0 (D^^f"—^^— 

y^-^T^ /mnmv'—i^^—:^3 i oe af£ti^r^±:^'ux. n^^(DmBW 

3-1) o 

20 ^ bT. '^'^miL'^mmm 3 1 0 0 '^^mm'^^ 3102b (DmmK 
T^ymmm(D^(D^^±(Dmm^^%-r^ (x^7">:xysc3-2) . 

- &m^mW:-m.t^ 3 1 0 2 b fi. iSiSt+#f|3 3 1 0 2 k J: V) 

25 iig»i^^:gbT%j:<. ^fc. mitT^-^mm%Ynu3 1 0 2m<^^sf;ij:?) 
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mmwY^^ 3 1 0 2 n (DmmK^ ±5^ufc v-^ ^ i/-v- a iy^—'^nmt\m 

oV^-t:\ J^^^Wi^MSfi 3 1 0 0 fi. 3 10 2c (D^Wi^X. ^ . 

7^303-3)0 /^(Dm^(^^^;^fe%#>Jr#;tp3tLa„ -l^e^JClfi. 

■ovN-e. J^^gpfi^^iij^g 3 1 0 of:i, z^^~.7v^^^%^^ 10 2 do^a 

15 -4) o 

V 5 /V ^ 1+^ -r § o V ^ T T m f ^ o 

^-f , ±_=L.^-.;v^^ft%^ 3 1 0 2 p (ommz-X. <9 . J^TOSS^}^ J; ?9 Se« 

20 

Etctai= 1/2 SSq^qj/ r 
(is j f*^T ^ / maS(^{i#<DT ^ y i not j ) 

25 i (D#u^m#T-fc "9 . q j 5 y mnm j co^is^s?^-^^ 9 . r f^r ^ y 
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E Interaction (N) = Q.},!, q_ ^y/ I 

E total ~ 1 / 2 E E interaction ( ^ ) 



^ici-r. Ni-±^M(OT^ymmmm^. e i„teraction (N)f*T5/masN^ 
-Etotai i-^s^-r^o 

15 UT. j^-^mii^sij^a 3 1 0 0 {-i. mmr ^ y mnm^MU 3 1 0 2 e 

T^/m^str^^-rs (;^x5/rsc3-5) o -rt^^h. mmr%/mm 
^^^^3 1 0 2 e ft. m^i^m=^^^/i-^-^mMmct^\^-^T ^ ymmm^. 

^vx. ji^-a^Mi^^'j^s 3 1 0 Of*, ^-a^^p-fi^^ij^is 3 1 0 2 i (DmmK 

25 mmr ^ y mn&(D:x.:^^/\^^—f£ t^(D—m t vxm e 0 © j: 5 t^i^m^m^hti 
v^^//v^^^m (GLu) ^—m(D'^^m^(Dm^ti.x'^m-r^o ^tc. 
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^M4^^|iJf|3 3 1 0 2 i Mx-f^Hl 6 1 K^r^irJ: 5 Kili^m^^±'^^^^'m^J: 

/^^mi^pmes 1 0 Of*, r % / mmmf-^m^u^ 102a 

(D^afC J: (9, Genbank Jfe if A 3 2 0 0 ©^§157=^— ^5^^— 

15 ;^^r 5: y^@a?iJx— ^5^^— ;^ 3 i o 6 a T^eiff^Ti^-fe^^ bx. 

3-1) o 

OV^•t?, J^^^P-fi^^g 3 1 0 Of:^. 1t-a-^«5t^J^lf|5 3 1 0 2 f 

20 A£#:«3t'[ffR^ife^1-^ (;^7^5/7'SC 3- 7) o ^^T. llI6 2^ffiV^T_h 
^UfcJ: 5 f-s Ifi-a-^^^^t^^^P 3 1 0 2 f f*. iX^ ^ Iz-v-g ^'T'-^^lJffl 

3 1 0 2 f m^f*cO5i:#:«5t;0SJ|S^B-Trfe^#^iC(i. 
25 ^fc. It-a-ft^^jt^^^^ 3 1 0 2 f iiiliUfc J; 5 (^:^ ^#:coT 5: /m@a 
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ov^-r^ l§^$|3fi^i!l^g 3 1 0 o^*. ^mmm^M^s i o 2 bcD^^c: 

2) o 

^^^Tofc:|^je:f:i, ^Wfigif^^gB 3 1 0 2 b T ^ /m^^m(D^m±(D 
^-f^ ^raffgil^^§P3 1 0 2 bJi, M?fc5T^y^Ba?iJ_h{e:#^E-r5 2o 

ov>-T:\ 3 1 0 2 b fi;. M^^T^ ymm^i±i^^^-r^ 2 
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r = k d"(0<n<l) 

m-er {^^w_hco», d},tmm±mm. ktm^j^^-efcSo ^n-t?. 

5 nf*O~l-efe5;0^ $f^b<f*. 0. 5 — 0. G-Ch^o '^f^. kU2. 8 
A~4. 8A-efe^;0^ m^\^<U. 3. 3A~4. 3A-tffc5c 

OVN-t?. 5^^|f|5&-^M^» 3 1 0 0 fi. 3 10 2c (DmmK2: !9 . 

{:^T^y'^S C 3- 3) o 

10 OV^-t?, ^^-^^-fiCif^aiJ^S 3 1 0 0 rc;^vV^— 1^^^|5 3 1 0 2 d (D^H 

Mb. ;^7"5/7"sc 3 - 3{j:J; «9^^$tbfc#r 3: y^^S^s^o«?^^{ctJ^ 

^U-C. ife-^f Mi^ffliJ^M 3 1 0 0{^. m^T^/m^W^'Mm 1 0 2 e 

(:^v">:y:7'sc 3- 5) . 
•^ur. l^-a^tWiL^iiJ^a 3 1 0 Ofj;. */Hktl5 3 102 

C 3 - 7 c 3 - 5 ^■^o#;^'r ix:7"^3®3i:#f9 iSt" ) o 

^UT. '^^§!S{i«imM3 1 0 Ofi. ^ /maS^^I^|5 3 1 0 2 e 

• 25 5 /mnw^-^n^ i o 2 e m^'M:<D=r-:^^/v^—(Dm'^^T^/mmm\^ 

^.r^-yn^yV U7tllI%f^j55cL-C{ii;^^e3 1 1 4 (cm;^ bT J; V^o 0 6 3 (i. 
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6 Ki-^t u -c* ^ < § tS^iliJ (^i^M^ & K ^i^llij t- ^ #^(^Ma<^— 
^-fs I^^^Wi^M^a 3 1 0 0 T 5; y^iB^lJy^-^Sl#^ 3 10 2a 
^9. G e n b a n k ^^(^^§|5i/;^'7^i>. 3 2 0 0 OQ^gUT'^^:^-^— 

15 ;^-^T^/^iB>?'J7'^— ;=^3 1 0 6 a;:e^(3:Ti5'-fe;5?.ux. 

3-1) o ^fc. ig^f Mi^i'Jisa 3 1 0 Oft. '^'^mwv'-^'m%^3 1 0 

2 h (Dmm\^X «9. Genbankf^ i?©iJ1^§|5v';^X A 3 2 0 0 (D^^T^^^ 

/Mia^ijT^— <5'^^#-r6 (;^-r5^:/s c 3-6) c 
ov^-t?. Ig^mi^MiiMS 1 0 Of*. ^^I$:«5t^fe^lf|5 3 1 0 2 f (Dfum 

25 (;^'7"5':7'S C 3 - 7) o 

OV^-C. ^^^^iL^Wy&MS 1 0 Oft. ^^lEggl^^MS 10 2 b(^:^afC 
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•ov^■T:\ ^^miLf^mmms i o o 3102c (D^mi^x v . 

ymmmtim<:>mm^^-&ir^ (;^^5/:7"sc3-3) „ 
ov^-e. '^^m^L^mmw^ 1 0 0?^. ^^./v^f ^-1-1-^^^ 3 ^ □ 2 dcDmm. 

sii!. ;^-7^5/:^sc3-3 ^r)m'^-^f\.fc^r % /mmmmommt\z.^^r> 

10 T. ymaScD:3^4^/k:¥— ^ff-^i-S (;^7^>y7'SC 3-4) o 



ov^-e, l^^^pii-^aimg 3 1 0 ofi, :ft/Mh§|5 3 102 &(Dm 

at- J; «9 . :y^S C 3 - 7 J; 19 ^^#:(coV^T^^m4^^;tT^^#: 

15 :7"SC3-7;0^fex^7^>;/^SC3-5^-tr^3gl:.#t)5M-r) „ 

•ov^T^ l^^fu^^M^gs 10 0}^, #«T^ y^as^^giss 1 0 2 e 
fP;OS:g:/jN^;^£§j^^|fU^^^o,^^^#;^^^^f § (^7^ rxtT-s C 3 - 8) „ 

25 ^{c. :^^m(Dmmm 1 (Dp|ffl(^:ov^-c|gI 6 4 —HI 6 6 m^^w. ^^xmrn-t 
§0 mmm 1 f^w^c^MSKt^/fg-a-fPfi^^iiii^ip-r^^ 
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5 iJi'-^— e n b a n k;^^b^#Lfc„ 

^J^TO;^^te:J:!9«!jUfcio PDB (Protein Data B 

20 E interaction (K) = q g 2 Q T 

r T% K fiT 5 y E interaction (K) f*T 3 7 K t 

mm KtT^y mmm j t (D^m±(DmM) 

25 -^rbT, -h^^ciioT j; ^'AOT^ y^^S^^Tirt^^-^^^/Vd^- 



wo 03/107218 



PCT/JP03/06952 



113 

'^^m±mmt LT^fc* ^ fcfc (06 6) „ HI 6 6 \^^-r^ 5 ^-.i^^mif^ 

10 ^f^, *^5^<^^^S^f|2(D#|ffl^^OV^T|l|6 7~|1I6 9^:|^#figbT|^^5a-r 

— OSi^r^jt'ff^T^—iJ'O— ^Sr:^^|lI-e$5 5o 0 6 7 (D 2^imt)^ib^tl^th 

j^^ffi. cha i n;^, T5:y^as#^. xmu. Ymm. zm 

yj. zj) SXT(D^oi^^Wir^:zfA^'X^^o 

Rlj' = ( Xj - Xj ) 2 + ( _ y ^ ) 2 

25 + ( Zi - z J ) 2 

^i-e, R > o ) 
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10 



R45'= (32.664 - 36.279) ^ 
+ (8.451 - 7.19 6) 
+ (2 0 5. 5 4 2 - 2 0 5. 8 0 8) 
= 14.714 

R4s= 3.835884 



• ^ t-'iJ'-cD^-tw^^— ;0Soi?-l±(D^i(7:)l oili^Ji!^^^!?^^!^^^ bTife 
15 J^-B^^i-cfcoi^c: (1116 9) o 

^Jfeflll i:^^fe^3^!J2T*{i^ramil<^*^^fe^^x.TV^^;0^ VN-f tb^j^^J^^ 

20 ^»s^#-t?#^i:#;t^>ttSo 

^:;Jx(c:t. ;2|s:^ig(^)|IJfe^i|2^s^Ti-^o 
[^|i?^(7:>^}fe'F!j 3; Thuntingtin — associtated p 
rotein interacting proteinji!^ Tnitri 
c oxide synthase 2. K\ h CO^g-^ft:] 

25 mc. *^5^<^^^feM3©l¥lffl^^:ov^Tlll7 o^^^MUTf^pj-r-So mm. 

M3f^ 2o(^SeK;OSjg^i-§H#c^^^fPfi^M}cMi--5o Thun t i n g 
tin — associtated protein interacting 
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proteinjf^^ Tnitric oxide synthase 2 

ngtin— associtated protein interacti 
ng proteinj ^ / 6 0 0 Ht&X^^ \) , T n i t r i 

5 c oxide synthase 2AJ f^T 5; /^^^#-^ 1 0 O^ift-^^ 

10 t^m±(DmMt^uT<D^xmi^-^nfco 

r = 3. 8 d "-^ 

15 ^fc. M^i^m^^mt±^vfcMmffn^m^m^tco 0^19. ^^^^ 
20 

O^f^^i-^^li^S-e^fcio ilCl-e, HI? Of^^tttil. huntingtin 
— associtated protein interacting pr 
o t e i n(D'^^^iiL(DT ^ yM^m^'^^t «9 > «#fCn i t r i c ox 
25 ide synthase 2 A<Df^-^^it(DT % / t «9 . 
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HI 7 0 (31 mK.a. hunt ingtin-assoc i tated 

protein interacting protei n(DT 5 /^^S5 
00#i:^ nitric oxide synthase 2A(DT^/M^ 

mi 5 0^t:^m^'^iiL(DiM^(Dm'^i^(D^^^/u^^l-t- l O v^ 5 J; 5 (c, 

EI 7 0 iZ.^'T^ 5 ^-^/V^-cDtl/h^fi 2ofc «9 . 1 ofth u n t i n 
gtin— associtated protein interactin 
g protein (D'^^UiiL:d^T ^ J WB.m 6 O 0 ~ 9 5 0#7£T. n i t 
ric oxide synthase 2 K(D'i^^^^i)^T % / WB& 2 5 
10 ~ 1 0 O^afi-e^-a-bfc^^-efe >9. ^>5lof*huntingtin-as 
socitated protein interacting prote 
i n(Dm^Um>^r % /mnm^ 5 0~9 O 0#5fiT\ nitric o x i 
de synthase 2 K(D^^W&Ji^T % /WBi^A 7 5 ~ 5 0 0 #i£ 

[*l§9^cD^Jii'^iI 4;E2F transcription factor 
1] 

20 ^^B^cD^JfeM 4 (7:)f¥l0(-oV>T0 7 1 X.-Xmm'T^o 

^»!|4 f^J^-^tS^^Ml-P-r^o E2F transcription 

factor 1 mrf. E2F 1) nmK^m^m^Wi^ ^mm.-ti^%mmz. 

r. ^:-C% E 2 F 1 irtaSi^ffl-r^tS^^H omo Sapiens (D^t-fe^ 
25 (ir-e}*^{t^^c:6 6 0 O^I^tStHUfc) 
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15 ^J;lf^. Jj^-a-^P-fi^m^g 3 1 0 0 ^S;;!. ^ KT n — :^<0?l^l^-C^S^tT 5 
^?r-'0?iim0JUfc;e>s. lt'^m»M^e3 1 0 0 i f*35ijff#:-e«^$tb5 
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#<^— CPU (Central Processing Unit)*5 

irf^t^-h. ROM^fcfMD/^^^(^tB'|t^3 1 0 6;^^ifle:f^, OS (Ope 
rating System) ^ B# C P UJ31#^^#X.. ^-^^a^^T 

^•hit. RAMmi^^—}'^^n^^tK^oxmn^th. cpu^mutm 

M^g3 1 0 0\cMVXjiM(D:^iy M7-i^ 3 3 0 0 ^^\^Xmm^thfcT':f 

^i^. ytmM.y^-C s ROM, EPROM, EEPROM. CD-ROM. 

20 {iIi^jl§;^^5ROM. RAM, HD^c^^eE^© r|g^^(Oi^aM#:j , feSV^ 
f^, LAN, WAN, hfdft^^tbS^^y h!7 — i^^i^M^T:7"n 

r^T^di/^j^^j {^i^^-TL^i^— t><^}-l®fel^-f , it#:(D^v?^ 
— /V-^7-r:^^^ y U-C^t5:«^$tl.§'foco^, OS (Operating 
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sy s t em) izi^m^n^mmco-:/x2 j>, tmmi.x ^(Dmm^mf^ir:^ 
5 lEMs 10 6 \^^m^^^^m(Dy'—i^^—^m ir^ymmmy'—^^ 

— ;^ 3 1 0 6 a~^3®|g:^:7r-r/V3 1 0 6 g) RAM, ROM^CD?^^ 

^^^^(o:^ hP—i^^m-efeD. ^^i#tJ^:^v^S#a 

10 #^ig-ii^-rso 

15 UT^>J;v\ 

20 CO— f|5trCGI (Common Gateway Interface) 

^fc. b!7 — 3 3 0 Of*, l^-a^f |5f4-^PJ^S 3 10 0 h.M^^y'^'r 

3 2 0 0 i:^^@afc^i^i-5at^^^u. ^-ix -r^-b 

^^^^h^, LAN (^^/M^c^^:^^^tp) VAN^. ^'^y=3>'3l'ft 
n-^f /^-J>d^ ?V(DW)3^^tS-) CATVIH^. I MT 2 0 0 0;^5!C:, GS 
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iH^s ii^B?mii^s B 1 u e t o o t hm(DmwfMBm^. pusm^. c 
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^1 1 ^mm LT. mm:d>-=>mmm^i^^^^t:^m-r^ ^ 1 7!)^x% s^^tp-et 
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p AC 2000 ver. 1. oj (^^j,^) \zMm\.tLmz.^\^xmn^^ 

10 

So 

O^T^^y >'i/y :7 h m^\t. Accelrys Inc. (^^fc^) O Tw 
ebLab Viewer Pro 4. 2J (®fn^) ^ T I n s i g h t 
20 I I J (M^piS) (www. accelrys. com) ^ Tripos, I 
nc. ©rsYBYL 6. 7J (j^tPo^) 1 www. t r 1 t) o 

s. coin)^CambridgeSoft Corporation (^|± 
^)<7)rChem3D 7. OJ (MifpiS) (www. camsoft. co 
m) i^}£) ^>^V^T7K*^#jJ^bfc^><D^. ^fc. PDB (Protein 
25 Beta Base) fii}£(Om^<OW'^mm.'f—'^-<—7.\Z.^m^f\.fz.mU^ 
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bfcSffT^ y^a^i^otftcv'^^.T^-r (cys) ;0S-^^tLT*3D > 
SU(7)v-;^7^^>- (CYS) ^ v?;^/i-:7^ K|g-a'^LTV^sm^^;lf^. -^(Dgijo 
CYS hT&mr ^ / ^MS¥(;i;t)Ox.T ^> J: v\ 

mr % / mm^m(om ^ p (T^^p^^e: ^-r^y^m «ms c^u x. j^^k^j^^ (h) 

-^frL^t-^^^/v^ (CHg) ^#;{)Pi-6 (:^7^5/:/s A4-3) » 

15 ?^f+^#fe^ffiv^T^> j;vN:ds, m^\-f. m.m^T ^ /wBimm^^m'^T % / 

itff^7°n (f?!jx.tt\ rMOPAC 2 0 0 0 ver. 1. OJ (Mp"r 

^6 (;^7"5/7'SA4-5) o 

^bT. *^?^f*. ^T(DT5 /^aS i 1-oV>T;^7^5':/SA4- 2;a^^ 
25 ;=J.-7"iy:/SA4-6^5fi>ffiU ( 1 # g (DT ^ / bS^cOT 5 7 

V^T*:3S'f^^^||^Ti-^ (;^-7^5/:7°S A4- 7) o 
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A4-8) 

mmm^tmm4: 100 ^^^^^^nm^mmm^m-r^My'-^^-^^ 

0 7 3 ^c:*5V^T^> 5/ h !7-:J' 4 3 0 0 i?' W^atSai-ftl^g 4 1 0 

0 i!i^^i/;:^7^i^4 2 0 0 ^^MfeiMJ^i-^atg^^b. 'B^ilx.f^. ^ly^- 

15 1217 3iZ.^\,^X^^Zy:^TJ>s4 2 0 Of*, ^5/ M7 — 4 3 0 O^^VX, 

:i:iXs ^Ifl3i^;^-7^A4 2 0 Oft, WEB1^w<?■J^As pf-w^^^ 

y 3 ^ ^ - ^m<Dmm{^mmm:^ x ©#M^gf3: j: t) 

bT>bJ;v\ ^fc. i^1'tl5i>';^7"A4 2 0 OcD^^fgft, ^^iy:^TJ>>4 2 0 0 

25 El 7 3 i,z.:^\,^xd^ >'^-<^MmitMm^\^mm:4 i o o f*. mmmiz.^ ^ ly^^^ 
Mm^^Mm<hmm4 i o o<D±i^^mm^i^mmir:s)CPum(Dmm^4 i o 
2. mmmimm^mm^ti^/^-^^<Dmimmu (ih^-^t) ^mm^ti^m 
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imm-f^^^—y=^—:^^4 10 4, Atimw:4 1 1 2^m;^^©4 n 4ic 

^mitm^'r — ^^—:^4 10 6 a*5j;T>*^]ffi^:^:7r^/V4 10 6b) 



;^4 1 0 6 afi. ^i^^<^M(DiLi^mM(Dm.mv'—^m^^Mi\^fcm.mT^--i^ 

15 *g.|ft^^-t?fe;5o ^>'^<^MmT^\nW^^—^^—:^4 10 6alt,4>^^—^^ 

$ (cia S cDT / -7"— > g ^'(t#^Sr#;titi bfc t9 UTf^^ Ufc-i' !>>?.7'- 
^ ;^ -efc o T J; V \ 



20 ^fc. itlkmW^yT4/^4 1 0 6 b fi. V^N°iJ'®=it5t:^ji'fk^g4 10 0 

Mm^^m^tmm:4 loot^^^^h v—-^ 4300 {■^f^n.;\y—'^m(ommm 
4 1 0 4(*. m.(DmMhmmwm^^\^-^'f-~'^'^wm-r'^mt^^^^^. 
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m4 1 1 2'^mtimu4. 1 1 A(D%m^ff^o :l^x-^ m^muA 1 1 4 ^ b 

^;^Cs HI 7 3 ^C*5V^T. $1J»4 102 f*. OS (Operating S 
y s t em) ^(7)^lJ^^n i,, #®(D^m^Ji|l^^^a^Ufc7°i3 iJ^^^i^, 

fgtE^^e^Je:. mW^f—d'Mm^A 10 2a. iifi^T ^ y ^^Si¥ttm^4 1 0 
2b. 5/ ^'^iJD^ 4102c. «#t+^§|5 4 1 0 2 d . Wit^il'fb^P 4 1 
0 2 e . *5 J;-a^\ jg^m^S^^M 1 0 2 f ^#X.T«^$tbTV^§, 
w(^5t>> i5^^#|f|3 4 1 0 2 af*. ^5^^ ^'^N'iJ'K^jS^T^— 

t-§M^7^-^?^^##^-efc5o ^fc. ffi#T^/^asi^^ftm$M 10 2b 

Tffe^o =3^^ 5/:/#^)P§|S 4 1 0 2 c sftj^T ^ 7 ^^fil^co-^ 19 P (D 

^4io2dfi. y:fmw^m^^ !9 -hiB^^ iy':fmmm&tmM-^^fz. 

tt3tftaS«4 1 0 2 e fi. ^;/:7"#AP^^Je:ct 9 ±tB=3r-^ ^/IT'^ttmS^O^^ 

^mTi-s«it*ai^b^^-t?fe^o ^fc. m^mmu^^A i o 2 f mm. 
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^5^>^^^•^K«^it;ft3i'fb^g4 1 0 0 fi. mmf—i^'mn^4 102 aO^a 



10 icX V. ^i^y-<^MMTS:'M^'r—^^-':^4 10 6 a ■^^tPv^J^-T^i^. 4 200 

^BM^}^^v^^r-&mf—^\^m^(D^y'^v:y^^y:7h mx.i,^. Acce 

1 r y s Inc. (^^±^) COTWebLab Viewer Pro 4 
15 2J («^) ^rinsight IIJ m^i^) (www. a c c e 1 
rys. com). Tripos, Inc. (^%h^) O T S Y B Y L 6 . 
7 J (Mi5o^) (www. tripos. com).CambridgeSo 
ft Corporation (^%t:^) TChemSD 7. OJ (i^fn 
^) (www. cams oft. com) ^') ^J^V^T7K^^ft;(JD bfc ^^(D 
20 -^.^Sfc.PDB (Protein Deta Bank) >fe ^^<7)|S^(Z)Sfi 

wo^m 7 4 (CM*? . i^i' >'^~^^®«atM'fb*»4 1 0 0 ft. fij^4pti3 4 102 
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(;^-7"5'7°S B 4 - 2) o 

^Tc^ ^ :yy<^nmmMm^tmw:4 1 0 0 f*. mmm4 102 (Drnm^x ^ . 

■ZfS B 4 - 3) o 

4 10 2b (D^mz.^ V) ^ iiimMMi(D^i^^<^m:(DmMy^—^K-D^^^x, 

(DT^ym^mi-^^hmmmm mx.\-£. rA) p^K^-^n^m^r ^ ym 

coi^^m coj^^ ^ami-^ c 

*fc> tttBLfc7£#T5;/^aSPC»il3{c-iy;^7^^:/ (CYS) ;6S^*H-C 
d3«9. ^fh:^m(Diy:^'T^l^ (CYS) ii^:^/v:7^ Klg'^^bTV^S:^^^;^ 
■?:WJ<z)^y;^7^-f (CYS) hiG:mT^ymm&m\^MK.x-hJ:\^\ ir 

t^:t>-h. ^mT^/mmmmmmu4 1 0 2 b?*. mmi^fci&mT ^ ymmm 

m(D^Kxy:^'r^y (CYS) ;5S■^^;^^TV^5:^-a^^^:^:i. ^m^y^^T--^ (C 
YS) i:>?;^/P:7^ Klg^^UTV^'Sjfi^T^ yMa«i^^c:f^-^^tL/^v^S(Jo 
(CYS) ^s^^bl:v^2);&^¥lJ^L. ^^SU©v':^7^>r (CY 

s) :^^^^'r^^^iatmmn(Dzy:^T^>^ (cys) ^jai^r^y^aai^ 
:^Tiyzf SB 4-4 (Dmi^xmrnmcmm^w^M^fc^^, ^(omy) p;as 

3tftiiijb^fi4 1 0 0 fi. =3^^ 5/:/#;!]n^4 l o 2 c i^^^aic J: 19 , aftff T ^ 

ymmw^<Dm^u<DW^K^^y^mmMm m^.^-i^mm'?- (h) ^fcf± 

(CH3) ) Sr#i)P-rS (;^7^5'^SB 4- 5) o 
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5 ^y-^m-^^^Hm \.fz.'^<DmM(om'^^^^-rmx--h^. m 7 e iei 7 7 

=3^^ iy:^#W4 1 0 2 c {4. r ^ y mas j ^^n^t s: y m-cfesm-^ 
(;^-7"2^7"sc4- 1) , /mas j y^jf^t? p^c:;feo-cv^Jfcv^ 

10 (D-Q^ y^i^MU'^mt't^ (;^7"5/:7'SC4- 2) o 

bT. =3^0^ 5, 4102c mas j ;OSNiSgT 3: 7 m.X-ti: 

v^:#'a^^^:{i (;:^7"5'^sc4- 1) , i^coT? /mas j - 1 t^ttm^ttfcT 

«9 p^^:7:co-cv^;'^v^(D-t:\ ^^y:fHM\'±'^Wt-r^ (;^-7^>y:/s c 4 - 4) „ 
15 — i/7"#^)p|fi5 4 1 0 2 c fi, p(7)r ^ ymas j - 1 ^jttffi^ttfc 

T3 /maSS¥^c:'^^;i^^cev^#'a-^-f* ^;/:7°s c 4 - 3 ) , T^ymaS 

UT. =35^^ 5^ :/#;t)nfi3 4io2cfi. T^y mas j (D^mr ^ y S^^ 

^Nji:-rS (^7"5/^°S C 4- 6) o 
20 ^ b T . ^ 5, 7''frf;!]P§I5 4 1 0 2 c fi, #^01" -5 =3r y -ifyKmm^Uci^^ (O 

f5L«^^T(^^5^ (1) {C^J^oT^J^-S (;^7^^y7'SC4-7) . 



CAPN — „ „ ► ^ -'^iVH 



iV C 



NH 



1.01 A) (1) 



25 
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(DX\ ^^^y-^HM-i^^tir^ {:^Tiy'^SU 4-2) „ 

^ ymB&mi^^-tti^^^ (;^7^5/:7"SD4- 3) . j or s: y-fiUJi^ 

V) UKf-i:oX\/^f-^\/^(DX. ly-T^HMi-t^^t-t^ (y^T ly:^ SID 4 - 4) , 

— ^-Y yymn^^4 1 0 2 c m(Dr ^ ymmm j + 1 ^?itii$;ixfc 

^ LT, y^HMM 4102c fi, T^y «S j (D^m^^^^^/^^ 

{i«^^T(^#:^ (2) (^tA^oT^Jse)^ (;^7"5/:7°SD4- 7) „ 



20 



^J^CAPC 



C N 
' xR 



C N 



CsplH 



CsplH 



= 1.08A) (2) 
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^•Y^yymm^ i o 2 cf*, r^ymmmj -^^n^t ^ ymx-h^M-^ 

(;^-r5/:7"s E 4- 1) , T^ymMmi (DT^ymi-±WO \=\Kt^<^xy^f£\^^ 

^ UT. ^ ^ :fmm 4102c f*. T^ / m^m j y^sNsr ^ y mxf£ 

v^«^^^f^ (^•^5/:7°sE4- 1) , PoT^y^M j - 1 t>j)Sm$tbfcr 
10 — iyyHM^\i4 1 0 2 cl^, m(DT ^ /m^^ i - 1 hitBi^thfc 

T ^ y.mmmmic^^nf^],^m^{at. (;^7"iy:/sE4-3) . T^/mmm 

j - 10^^;^/V'/}?^/V^*^Cj_i (;^-5^ix7°SE4-5) o 

^LT. ^-V >:y7°#JP^4 1 0 2 c fi, T 5; / MM j <^^0T 5 / 
^Nji-r^ (:^7^5/7°SE4-6) „ 

15 -^UT. =¥-^5/7'#W4 1 0 2 c fi. y^^S j O^^a^^trCA 
(:^T^yZfSR 4 - 7) „ 

^LT. ^■Y5/:7"#;{jpti5 4 1 0 2 mQ-i-^^^^yy?^^/^&mmc 

c^p«<Di^Lm^SlT<Dm^ (3) (ei^oT^i?)^ (;^'7"5':/SE4-8) o 



20 



j^CAPN 



xR 



NCsp3 



25 



^UT. ^y':f^MU4 1 0 2 c fi, #;!jpi-s 3o(D=3r-Y iy:/y ^/vStK 

mHcAPNk (k=l, 2, 3) (4) ) 

Ty^S^4 — 9) o 
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^ CAPNk ^CAPN 



Csp3H 



Csp3H 



= 1.09 A) 



CAPNk ^CAPN ^ J ~ "^CspS (-^CspS ~" 109.5°) 

^Hc^^^,C^^^N^.CAj =D,(D, = 180.0°, Z)^ =60.0°,D, =-60.0°) 

(4 ) 



8 3K7jk-t t(D mm item) \^Ml^Xt>/vy^^iy/umiM^^^ iy:^HM 
10 (;^'riy:7'SF4- 1) . jmn^i (DT^ /mn^'o a{^f^^x\^fj:\^ 

(DX\ ^^^y:^mmt^^t'r^ (y^'rry^SF 4-2) „ 

^bT. =3r^>;/:7"#«M 1 0 2 c tt. T ^ / j cji^T 5 y ^1?/^ 

v^m^^c^^ (;^-7^5/^SF4- 1) . i#(^r? /Mas j + 1 ^>ttm$tLfcT 

— =3f-.^5,:;/'>fT|-«p4 1 0 2 c(i, iloT3: y^a* j + 1 titsm^ti/fc 
T^ymmmm\^'^-^i^t^\^^m^\a-± U'7"5/:/sf4-3) . r^y^as 

j + ICD^IIT^ y^^^^Nj+i t-f-^ (^7^^;/:/S F 4- 5) o 
LT. =3^0^ 5/ yma^^ 4102c T^ / j 
20 *^Cji:i-S (;^7"5':7'SF4-6) „ 

-?:LT, ^^5/:/'#Jnf|54 1 0 2 c {4, T ^ /^aS j (D^ila^^^C A 

(;^7"iy:7"S F 4- 7) „ 
^LT. =3r^5/:/#;!jPl?P4 1 0 2 cfi. #JBi-5=¥^5':7'y5^/^S^^C 
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CAPC 



(DitLm^!^T(Dm.^ (5) K^^X^ib^ (:^y^5^7°SF4-8) 



c c 

^ j^CAPC 



Csp2Csp3 



Csp 2Csp 3 



= 1.52) (5) 



^HcAPck (k=l, 2, 3) (D'$m^^XY(OM^ (6) ) T^JC)^ 

7^5/:7"SF4 — 9) o 



10 



15 



20 



^ CAPCk^CAPC 



iRc..3H =i.09A) 



CAPCk^ CAPC^ j ^ ^Csp3 ^^Csp3 =109.5°) 

^cAPc^CcAFcCjCAj = D, (D, = 180.0°, = 60.0°, D, = -60.0°) 

(6) 



-e. (1) 



^:^^m0, 1 9 9 9 mM. ) o 

^ /mn&m±i^(Dmm9fw^n^o -tt^t^h. mopac2 oo o^cpsb-fs 

^X.^tl^. :^V^^^K«3t*3a{b^S4 1 0 Of*. «Wf+^§l34 1 0 2 d<^ 
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' ' - m^ (7) 

r^:^, m^^Ts. ymB&it. ARG, luYsf^ifxih^. mi^T^/m 

^mits ASP, GLUJ^ceif-efc?)o ymmw-^. 0 8 4(e:^-rJ; 

10 AtlT^—^ tVX-^X.^PBBJf^^f—^CD^X'^Mm (1 8-2 0^9 J^(D 
-e^jiljjglj-f-^ (TPDB File Format Contents 
Guide Version 2, 2J (20 December 199 
6) mm.) o ^fc, >=1="|4T 5 / i^^S ARG, LYS. ASP. G 

l^Uf^tl :7°n hWbbfcHI S (m#+i) ©^1B&«. 

15 #>^n TAmb er 7J (University of Calif 

ornia, 2002.) (^It^l^t^V^ AR N, LYN, ASH, GLH, H 

20 bT(^- 2 0«WSr^x.S J; 5 iJ^^^<^.t?K^bT*5< o 

^LT. i5'>'/-?i^K«5t:t3i'ft;iSe4 1 0 0«. m^^MiWl>4. 1 0 2 e O 
^ffii^lJ:'?. MOP AC 2 0 0 0 (DA;'J 7 T-T SritJ^fe-rS/cJs?) (31, T^/^ 

M^h-^^^i Sr^^-fa (;^7"iy:7'SB4-7) » ''^*5, MOPAC2 0 0 0 
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